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PROBLEM TO BE SOLVED: To generate 
plasma under the pressure of high-vacuum 
degree in a plasma treating device, regardless 
of applied high-frequency electric power, 
having a high frequency, thereby to 
accurately perform plasma treating having 
high uniformity and low damage. 
SOLUTION: A lower electrode 12, for 
retaining an object 13 to be treated, is 
provided via an insulator 1 1 on the bottom 
part in a chamber 10a. In a first high- f» 
frequency power source 1 4, high-frequency 
electric power is applied to a multi-spiral-coil 
1 5A, consisting of four parallely connected 
spiral coil parts 1 5a, via an impedance 
matching apparatus 1 6A. The length of 
respective coil portions 15a to one coil is 1/4 of the wavelength of the high- 
frequency electric power supplied from the first high frequency power source 
14. The second high frequency power source 17 applies high-frequency bias 
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afeo«^SEftta«j 1 3 ©tBT?©»i^st;^tt F7 

[00 7 1] S& 2 (DiSJ^StWlI 17W9 TSPS 

p p (Peak-to-PeakSJE) RZfiV d c 12© 

[ 0 0 7 2 J ^S^l 1 3 iZ.»mtSM»»T UfcWP^C 
-C, ft 1 <Oii5^iS®aS l 4 2HJW2®jKJai8MUtl 7 2>> 

1 0A©*«H:*»>ttii-i:, ^X-v^aattJfeT-t-S. 
[0 0 7 3] STF, 7^/^f?^3'f;H 5A©# 

[0 0 7 4] -j&fc, ffijntttt2>a>Atttt:Pift< teZK 
ft. l/2tt<XttlRft««>J:5&l/48tftg>aEft 

[0 0 7 5] T^x^-i:tt»*0. ^/M^WjajftflSIE 
v^Tfc. 3>f yv^f ^^jgjisi^oiStlo 1 / 4 OS 



(8) 
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* s »»S*i/«<0-efc5o Sot, ^/M£5&3H-5®jEE 
[0 0 7 6] SLhfBWLfcJ: =»>f/H*afc.5<0 

9 X^ 3»»^ L-W-l ^ ^ix-So 
[0 0 7 7] =»>f/KOSSdSfi<3&Si:. =>f/w 

[0 0 7 8] ^Bft^fcot^/yXv^L 

[0 0 7 9] *ffi«tet>fco-c«r— ft^x-^* 

[0 0 8 0] tot, ?;^3>f ^ffiV^S 

3>f;KD*SSrfi< LT^X^^b^^ T? 

[008 1] HT, « 1 ©«*»«i«>J»**fl»Bi-«fc 

[0 0 8 2] ^tf££ LTC4 F 8 ^Sr^i"*— 1 0 
AF^£^At-££*(£^>-^— 1 0Art&2 OmTo 

[0 0 8 3] #cM. a*HT7/^V^^t^ 
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— 1 0ArtfcWA"*-*i:#fc:. ft KoXAftnil 4 d> 

<DFEf) ti- b*th < b V ^ it *Ltf»«# HJifr*- S j^StH^ 
fc 0 iB«S[«AdS2 0 0W<Ob$ia$EEfi&2 4mTo 
r ra±-Ctt«dsp|jr&U. S5S««*^ 3 0 0W<Ofc * 
Ktt£E;*jaS2 OmTo r r K±T?*«#IM&U iBJBSfc 
mt}&4 0 0WOi#i:fi^^l 8mTo r r £JLh"C 

»rtt*PB*6Lfc 0 o$9. W^i-^^iKS^^t^ 

10 [0 0 8 4] #c(^ WJSjft«*)W 2 0 0 W, 3 0 0WS 
tM 0 0W<D^lC*5^T, = WVW*MifcD<DS£«: 

l/4Xm/ 2 ftSdSRte 
[00 8 5] H4I4, ^/H*afc>)(Dft$^$f>{C 

1/4 <£>M3&{gr<D £ * lctt«^nM u^-r 
<* *fc. i«flift«*©«*oi/4©»»fl8F-e*>oT 
fc, «*<0 1/4(Ofc*K*t>«rtt3^H/»b J W<. SL 

*©i/2<ok#^*©jJtte«rti*H*ftb J W-<. 
<o3/4<ofct^*©j!ktc*«dspBMb J M-v\ -f-ftto 

So 

[0 0 8 6] »l©«Jfc»ttKi*ltS=»>f^©ftS 

<z>RWfc:*5V*-c\ r;(|jsjfcft*<z>jftft<c> 1 /4 <omfc 
fiffj iv^5*aSr«v^fc*s % a^f^ftStt, S&^&m 
*©«*©l/4<OKiae»«T?fc*ttfJ:<. ftttftfc: 
f^S<0 1 /4 <DS|g[fiS{c^bT± 7 %e«©ttHrtK 

[0 0 8 7] (fB2 0Htt»|» H5tt*»BB©»2(D 

So ^2^0^^S^fi|^c:*5V^T^i, 01 (a) (c^L^c^ 

[008 8]f2 <DmME38te<DM&k IT, ft 1 OJgffi 

fti<Dna»iBfcjt^<T, *L%tmm<o7 

50 ^rflJt?S>So ft20SOK»«te«V^Tt>. 
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[oo89] m3 (Dmnmrn) m 6 n&mwom 3 <d 

£o »3<D*Jfi^t8(c:*5V^T«. Ell (a) tc^Lfc^ 

[0 0 9 0] jg3 0£tt7gffi<D4*ttJ: IT, JRKDJgJg 
PHB&J&<D7* 1 0 AcD{B!|*(c^^(c^^ttfc 1 

T^fgM^Tt, igJ^SE 

[0 0 9 1] (£U 0>HJfcJg«) 0 7 tt**K©jg4 <D 

»4<D^«ttfc*5VvCfc*. 01 (a) K^LfcgSlO 
[0 0 9 2] »4^i»«©1f«t Lt, »3 0>iafc 

^V7/^^;H5D(CJ;§^ S 01<DH2E^fig£[^ 
«!, =i>r/vgU5>l 5 d<D^MitKXoX^^;^U^l 

<s> i / 4 <DiajaaHR«"cfcttiij: < . =*>f isd 

[0 0 9 3] 5(DH»1) i9tt*J»890»5i3!) 
$o $S5<oMKSf»1Bi\c»v^X^ mi (a) (C^bfc^ 

[0 0 9 4] » 5 LT, JR3 0HJ6 

^UR^isttsnfSf^o^-r^^— l 0A(cftx.T. ^* 
K-A»Srtt* PJ««©?"* >v*— l 0 B 3*SR W- 

<* (c/h s < ft %>mm<r> r n ^ tfrb mm £ 

M\ iWHSfc«;*70>jKA<D l / 4 <oH«w**»ffiF-e*)*t 
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[0 0 9 51 (M6 B10 tt*»W©*6 

V^ 0 ae^Jfi^SWcdsV^TW:, 01 (a) fd^Lfc 

i <omffi&iRk mm<ouu^^^x^m~-<Dn-^^ 

[0 0 9 61 *6©|feK»JB<DW«4:Lr, jf$2<D|feK 

[00 9 71 («7«>j6lfc»tt) HI ltt#»W©J&7 
co^^f^^,^^ X^»«»«©ttie«/8Sr* LT 

£<> »7©mS®ttK*5V^Tf4. Ell (a) l^TFlsfcm 

[00 9 81 m 7 om»IRO«MR j: LT. ffi 1 DjfiK 
i ISi©^^/^ ?/Ua>f ^ 1 5 Aj&SRfrkih/ 
20 Tl^£#l-, ol^<0-f^t: 0 -^^^«^l 6 AfCft 
*.T* 2fflC0Rr^r3^^ f >i^Ci J &t5C 2 J: 9&£>(>' 

[00991 m3^m5(r>mmmm\^^mm<o^ 

[0 10 0] -tfttc, JSjftft 

#i*< 4SKoT^(OWI/j:oT< £ 0 £k*ic*5 

>T ^ Srfl|v^fc>f sxtr— J: 

— P^xmfeXih VK< V\ >e:T, Sf*. 10 0MH 

(c*5V^-Ctt. rT^^^v^J: t)ft5>f >-b°— 
40 ^#dS0*bv^ o 

[oioi] ir4*, mi-m5<Dmmmm\c^x 
4<oiaff«»flgpfcHaeb*:fc«>, ^-r/w^^t--5Sffi 

(OtT— ^ttdS*#<ftS©t?, 5 0MHz ^^[^5^SV^ 
i"V^<OT, 2m<0^!^=2>y f >^C l RXfC 2 X »?ft^ 
[0 10 2] »1-»5©JB6»»C*5V^. 

«iR«jHi 4^30-3 0 omh z (Dmm&mti&m 



(10) 
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[0 10 3] (j|?8 0£ffi}BflD 013(a), (b) 
[0104] fg 8 OlUK^nicfilsnAttlKARlADSfl 

n^^«oTR^s$^i/4^ttnaii^tcMu ? T 

««H 5 f ds^Jfc»jttSttfc«|3ft^^^^^9^ 

-MfBfcK«««A*ffl^«JSl<Oi«ja«mBl 4 

[0 1 0 5] HI 3 (a) IC^-T-^/lo^^V 
/H 5 FKiSV^TWu ^;Vf^/^7^3^;H 5F 

©3>r/vffi5> i5fi4, **t*h,as# i <o*^&wi i 
4 a>t>#£-r i / 4 mmsmm 

©****UTV^5i#(^ =wvv«$#i 5 f <0#pjm 
ffilRlicon^^oBtlBSr^rbrv^o 013 
(b) |^*t^/^^?/V3-f/H 5FlC*5V^T 

f -ttt-eixds* i (omm&mM 1 4 a» 5 as 

^>f/H&&l 5 f ^36WfcaBKSJx-Cft5«»**l«'r 
S9IE<D-^/w^x^>f 7/V3>f;n 5 AiB«, ^ 

[0106] (m9<ommmm) mi 4^*^019 

[0 10 7] IK9<D||ffi»«R|cffiSiCAIS[«APPftl|&1K 

3-f/Wl 5G£, ^v;l/f^^>f7;^n^;i/l 5G<£>4* 
;^/^7^3^f/H SGOa-f/Wfflyfrl 5 g tt, -t 

jvettas* 1 coffi/^^mM 1 4 smm&Mjj 

[0 10 8] (Bl O0>MSfl?tt) 015 (a) , 
(b) tt«K^Sl 0©HWl(^^H)li61*S 
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[0109]S1 0<DHJS^{c^^^Km^PPAP^ 
«tt* SS8«)iafi»ffli:IBfll<0»«tSr*U f'&*Ba*» 

fcflJJfi^^/V^^ 9^==-f^l 5 Ft, g^/U^ 
/NV7/i,3>f/H 5F©^«gS^-ttu-PttiSS«jft«*Sr 

w^5 4o<D8i<DKja««Ki 4 bsl^vw 

>tr-^V^»frS*i:*«*.TV^5 0 015 (a) M: 
013 (a) fcSfrSU 015 (b) 14113 (b) t 

10 *mslti^& 0 

[0110] (iii (Dmmmm) 0 1 6 tt*»w<o* 

tTv^§ 0 ii 1 <Dj£fe^f&^*^Tte, 01 (a) \c 

[0111)111 0^7gflR<z><NfflK £ LT, T£fl®l£ 

1 7KU»tEE«l 8*BMfcS6K**uTV^6 0 fllO 
3Qfi«ffifcJ:5i:, T£B«ffil 2{^ i«JBR«2J0>*, 

[0112] obi 2<Dmmmm) mi 7tt*»93<ofls 

1 2<D^^^>R^^^X^*n ; ^SO«»&«^>Sr^ 
tTV^5o *1 2<DSUfi»«fciSV^TW:. 01 (a) d 
30 1 BI«©«BWK:ov^r 

[0113111 2cDHSS^O#m^b-C. JSll© 

Sr^ipi-^i 2 (Dmmi&mm 1 7 n^arag 1 8 &mm 

7JcJ:^TOp$tL^^^>rT^ SEE Sr ✓ < A*;* * JU-T £ IfS 2 

40 [01141*1 2<Dmmmm\z.x^>t, miv>'<;\>>* 

^m^l 9(c£ot\ m©HJSR«Bl 4fc±9l^ 

mi KomMMntat^x, su&zti&^jc^iDiim 

[0 115] -£fc s f 2 0/^fW2 OCioT, 

50 tfrx'$z>ti£>. -rnmmi 2ic N ^v^^ii^^?ti§ 
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fctra ?z.t # TOBicfea. :ofcfe, 011 ©sii 

[0 116] HSKDs^aXMrni 9RXJ^fS2(0 

✓N7W*.gf8££l 9lcJ;cT7 p 7X^<0^[KSS.^7'7X 
■v©HMfc©*MiP*fT*V*oo, m2<Ds</UX&ffl!&2 0 
{z. «fc o j-^^/U*?— XtilEM^ ^y®Ot®lil 
1 3 '-©^©fBOTSrfTfc a*-?;* -Scot?, 7i^* 

[0 117] JSio^fflHH 925.1*02 

[0118] 01-01 2 ©jHfe&ttlc&V^T, 7 

7X-7M©^MCt, 0 1 ©ffiJii&Siil 1 4 tcj£ 
SEEjKSrS^JK&jftLT, #3^1 5A~1 5 G{Cg[ 

[0 119] 0i~0i 2<ommimK.i3tt&=* 

-f/H 5A~1 5 G0)$tfflk LT< fiH3E©&«-tt©ffiV» 
[0120] ife, 3-f/H5A~3^i5GJ:M 

<tv^u #*©«»;8s*-+:"<-i:atrftl/r i t>J;v\, 
*©«»#?■•* t *MrJ-T-5 <fc 5 fca-f Ar&J6tit,-1r 
Z>m&\ai. #*©IBffi©;*:*Sfc**.S£iK:J:!K 

[0121] ?^:"<~©tt«r#bfe-*-stt*t& V 
Attttfcfi, (S iO,) n??^?* 

©*m**#* lv\ 

[0 12 2] 

mmm^L tLtctb, => -r /h-^-t & mii© f - ^ teas 

[0 12 3] ^HlcffiSnj9K*A3^fl£KtiiCJn 
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©$Eg© 1/4 ©flESkflSFi^ LT ± 7 %©©HF*9(-fc.5 
t, =»-f/Hi5l*lc^SdSfco©-e, =/f/K7)^4t 

[0 12 4] a-r/i'O***, ffiJR8t*Xl©&JI 

©BSl/4XlililJl/2-C$)5i:, =-f /w©g£as 

*j*#fc*WW-e#'5©-e, MJB««*©tt<e3ft4»#i«ii± 
-TSo ftot, r©«ffl«m#ffi!)Wffllfc7 , 9X-*'»£ 

io x^*±3r&i3ftiifc pb*& u-^-r < 

[0 12 5] n-f/WWg^dS, ilS^aSS^©^* 

© 1 /4 X« 1 / 2 {C*f LT± 7 %©ffiffl(*SJCfc5 t , 
W«*m*©«IM»* §r IS) ± £-&oo = ^ /Wc&£.-r Z> 
SJE©f-^|i£;*:£ < i-» i t Wis So 

[0126] £fc, &ffl&m*)<Dm&&& 3 0MH z ~ 
3 0 0MHz-efcSt, t^l^Tit VTPflsZ. 

fc»lcM«««/l©ttlM**«s«5Tbfc!9S, 44M!tcJ: 
20 SW30MHz~300MHz©^ilA 

i-st. 7 p 9x-^©sT-ia«©»jffli^^tc^5 0 

[0 12 7] -f vf-y^fi-a-Sa^ i: 

1>2®©-Bi^=i>-7 ? >-ihtc < t>)^$tu-rv^si:, -f^ 
tr— ^f:**&#©5fcj£tt, ««HStRr«WRtt*lRl_hi- 

[0 12 8] ii5^i!ft®*©JStft© 1 / 

30 4 comz&mm&g: $ St«fo t /K^-^tc^f lt 

^*f^{cg3B^^fc«^©=-r/v^(w± 0«j«S*fC 

/veB^©S*SrM<T?#5fci?). ^-T/v©^ vif— 
^©wi?x^^^iSrai*J^#S©-C. iS5^&«*© 
«l^»*!9S|«-h-r*. ^oT, r©ia5JS)KS^ff*Dai« 

i^— &^7X-^£3§££-eTSrtas-?#.5©-T?> 

ttA < «ka-T5 r t So 
[0 12 9] r©4#£\ «R©=»>f/kfiK>*, ID-©R 

«<-C#S©-e, as«««*©«tt3»«|ifr-JirtlJ:** 

[0 13 0] *fc. aW^sspBWftift**^^* 
50 ^^T^^S^:. Kja»«*B«!lP*««r^'9X^«i3ffift«K: 
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[0 13 1] &#ft&ffi**ttXttlR 

[oi3 2] imw\^%77X^&^wy&-7?x 
4ot, \*t<Dm?&%)mmzi)m-?% z><o io 

[0 13 3] ^^IC^S^X-v&SSBXte^X 
5 WJ^$Ea^©ifc6© 1/4 cota«S»f^(DS $ 

[0 13 4] ^igi^ST'^X-eMaSS*^ 20 

[0135] ;<d^ ffija&*£*g£SJ: 30 

[bbb©ir¥*i»i] 

[SIl] (a) pfctWBBOfBloSOeettl-fllS^^X 
T«!3ffiK11©«B«HlJ«H-e«) 9 , (b) ttWIB^l©* 40 

[ei 2 ] metis i <omm^m\cm 5/5 x^aasaaiiE. 
[S3] me* 1 ©nas#»c«5 x^a&ssaBK 

/^J^n^ /w© 3 >f 1 9 ©g & i: #c«tfs 

[h 4 ] me* 1 ©3te*»*fc«a ^9 x^aaasiite 

*stt 5 -^/i^*^ 7 -f /w© =■ 1 ^ 9 50 
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[ei 5] ^m^m2<Dmmmwnc%?>y7^mmm 
«©«lB&^*ia-efc-5o 

[Be] ^m<D^z<Dmmmm.K^^y^wmm 

fi©«ESS«fi£l|-Cfc5 0 
[0 7] *5IM©*4©SJg^lC^?>7'7X-vM3aSI 

S©1fEB&#i/£El-cfc5o 

[Ei 8 ] miEU 4 (r>mmmz.%z>-77 x^femmm^ 

m v ^ *t3 S5J3i8E«;ft PPiBSS©«tB&^EI -efc So 

[ei 9] *ftw<z>f$5<Dmmj&mz.&z>7'7?;^mmm 
mvmvmmmxibZo 

[Eli 0] *38^©sg6©»6^ig^5:7"7x^#ys 

^B©«B&«*E|-Cfe 

[eh 1] *&w<om7 <n%iimmz&%77 x-^wm 

im 1 2 ] tfrisss 7 ©SiS^t-^ 57"7 x-^asa 
(^v^tuSifiS^&«/jWAP^«©«lBS«J«EI-efeSo 
[Ell 3] <a) , (b) ti.*&W<o$58<omMMmz. 

[Ell 4] #SBK©$fl^©S&^f&{c#£ii5JS&«;^ 

[Ell 5] (a), (b) lt*^i©Sl 0©HJS^ 

[Ell 6] ;*3B?3©$Bl lo»il:#57'7Xvi!t 

ase©mB&«mEi -efc So 

[Ell 7] #3SW©S&1 2©mfi^ic#S7"7X-v«!. 

w&mvmt&mrftmxh z>. 

[Ell 8] fgl©t£*W-#5ff*i£^/7X^#yS 
S«©«B&^EIt?fc S„ 

ieii 9] &2<DmxmKmz>mm%i-&m-79x-*'!D!m 
[E120] m3<ofe^}\z&zmmf£&M7 r 7x-*-mm 

1 OA, 1 0 B 

1 1 

1 2 TSPSfii 
1 3 m&Wfo 
14 

15A 15D 15F •^/Vf-T.y^ 7^=^f/V 

1 5 B iiSi^^^a^r/W 

15C 15E iSJS^^-f/V 

15a 15d 15f 15g a^/wgu^ 

16 A, 16B Wi^tr— ^V^S-g-S 

17 ®2©iSSjajffi«!I 

1 8 imBM 

19 ®l©^Vi-^^PS§ 

2 0 S2©/-5/^^HI& 
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[010] [Ell l ] 
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[118] [1319] 




(5i) int. ci. 6 mnm^r ^rtiis^ fi Km^mm 

H 0 1 L 21/285 HO 1 L 21/285 C 

21/3065 21/302 A 

(72) &wm A*f %W 



